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The diagnosis of pseudo-epileptic seizures (PES) is confirmed in 7-10% of the patients that are considered to suffer 
from ‘refractory epilepsies’. As yet no consistent model is available to explain the development of PES in 
individual patients. This open non-randomized clinical study aimed at assessing behavioural mechanisms that 
trigger PES, independent of the underlying personality characteristics. Twenty-four patients with PES were 
compared with pairwise matched patients that suffered exclusively from genuine epileptic seizures (ES). The 
patients were assessed with two personality inventories that measured potential important behavioural mechan- 
isms: the 19 PF-form B of the Cattell IPAT Anxiety Scale and the Dutch ABV-scale, largely based on Eysenck’s 
Maudsley Personality Inventory. This assessment was complemented- with individual history taking and psychiatric 
examination. 
The results are presented in a model in which three factors are involved that have a combined effect on the 
development of PES in individual patients: personality disorders (of heterogeneous origin), the behavioural 
mechanism of somatization and a familiarity with epilepsy as a modifying factor. 
Key words: pseudoseizures; psychogenic seizures; hysterical seizures. 
INTRODUCTION 
A ‘pseudo-epileptic seizure”32 is defined as a 
clinical event which superficially resembles a true 
epileptic seizure in its presentation, but, under 
close scrutiny, is found to lack an organic origin 
(such as epileptiform discharges in the EEG) or 
has clinical characteristics that are contradictory 
to epileptic seizures. Instead, such seizures are 
assumed to be a symptom of emotional conflict. 
In contrast, epileptic seizures are the manifesta- 
tion of a sudden abnormal change in brain 
function, accompanied by excessive electrical 
discharge of brain cells3. The term pseudo- 
epileptic seizure also differentiates this phenome- 
non from non-epileptic seizures of organic origin, 
such as ischaemic attacks, narcolepsy, hemiplegic 
migraine, paroxysmal vertigo, cardiac ar- 
rhythmia, hypoglycaemia or syncope4. 
The relevance of studying pseudo-epileptic 
seizures (PES) is illustrated by the estimate that 
7-10% of the patients referred to specialized 
epilepsy centres with a diagnosis of ‘refractory 
epilepsy’ may, in fact, suffer from PESS-’ and up 
to 20% may have PES as a concomitant symptom 
in addition to genuine epileptic seizures2*5.8-10. 
Both epileptic and pseudo-epileptic seizures are 
episodic events, which means that the clinician 
will often see the patient only when he is 
asymptomatic”. In the case of the coexistence of 
pseudoepileptic and epileptic seizures in the same 
patient, this may lead to serious diagnostic 
problems as inter-ictal EEG registration does not 
always rule out the possibility of pseudo-epileptic 
seizures in a patient with epilepsy. Consequently, 
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these patients may be erroneously diagnosed as 
suffering from intractable epilepsies?.‘“~“~“. In 
the light of the continuing unfair prejudice against 
people with epilepsy, particularly with regard to 
employment, it is imperative to minimize such 
diagnostic failures. 
The statement ‘emotional conflict’ as the 
mechanism underlying PES is still rather vague, 
and several theories have attempted to explain 
the emotional dynamics of patients with PES. 
Pseudo-epileptic seizures are, for example, fre- 
quently referred to as ‘hysterical seizures’, a term 
suggesting a characteristic underlying personality 
structure and associated emotional dynamics. 
Some studies, using the MMPI indeed showed a 
pattern typical of the conversion form of 
hysteria’. In contrast, many studies have demon- 
strated that PES can occur in patients not 
suffering from hysterical symptoms and the major 
conclusion of several authorative reviews is that 
PES may exist in the absence of the classic 
hysterical personality style2.‘t’X. Other studies 
have demonstrated relationships between PES 
and a multitude of personality disorders such as 
depressive illness’ 6, major affective disorders such 
as schizophrenia2.“, and borderline personality 
disorders or antisocial behaviour’3*‘“,‘“. In chil- 
dren, the role of situational stress is, apparent’, 
suggesting that PES may be a behavioural 
reaction rather than a manifestation of per- 
sonality disorder. The favourable prognosis in 
many patients, even without therapeutical 
interventions2s22 also illustrates that PES may be 
a temporary reaction to external circumstances. 
We may thus conclude that several types of 
personality disorders, behaviour mechanisms and 
situational characteristics may all result in PES23 
and preconceived notions of specific aetiology are 
not supported by systematic studies”. In the light 
of the absence of specific personality characteris- 
tics, the description of such factors also does not 
help us to understand PES or to diagnose PES in 
individual patients. 
Some recent studies follow a descriptive 
approach, focusing on behaviour mechanisms 
that may explain the factors that trigger PES, 
independent of the underlying etiology. Betts and 
Boden” point to inhibited aggression and in- 
creased suspicion as the mechanism precipitating 
many of these seizures; other studies describe 
PES as a mechanism of releasing anxiety or fear25. 
In a number of studies, PES is seen as a learned 
avoidance reaction, mostly somatization, i.e. the 
transformation of stress, anxiety or emotional 
conflict into the presentation of physical 
symptoms*‘. Other mechanisms may be dissocia- 
tion, an ego-defense mechanism26, secondary 
gain”, stress-coping styles”, such as manipula- 
tive, attention-seeking behaviour’ or taking a sick 
role*‘. 
The purpose of our study was to evaluate 
systematically potential behaviour mechanisms 
that trigger PES in individual patients, regardless 
of different aetiologies and different clinical 
features. To analyse the specificity of these 
mechanisms, a control group was used with 
similar symptoms, however based on other (i.e. 
organic) pathology: patients suffering exclusively 
from epileptic seizures (ES). 
METHOD 
Subjects 
Patients with pseud@epileptic seizures 
Patients were included in this study if one or 
several pseudo-epileptic seizures were recorded, 
using the assessment procedure that will be 
described in subsequent paragraphs, and ictal and 
inter-ictal EEG recordings were normal in every 
case and no signs for concomitant epileptic 
disorders were found. The neurologist respon- 
sible for the patient had to be convinced that the 
patient suffered exclusively from PES (thus the 
clinical diagnosis should be in line with the EEG 
findings) and the patients should not have 
suffered from epilepsy in the past. 
Patients with epileptic seizures 
Only patients who passed the work-up procedure 
for epilepsy surgery were selected. Based on 
inter-ictal and ictal recordings (sometimes sup- 
plemented with depth-electrode recordings) of 
several seizures, the seizures should be diagnosed 
as epileptic in every case and no signs for 
concomitant pseudo-epileptic symptoms should 
be found. 
To avoid masking effects of interfering factors, 
two of the most frequently mentioned interfering 
factors were controlled by inclusion criteria: 
l The prognosis in younger children (~12 years) 
is reported to be much more favourable and 
largely independent from the type of thera- 
peutical intervention’*h.7V’2*2’. This suggests that 
other behavioural mechanisms may be active in 
the younger age groups. The inclusion age was 
therefore restricted to >14 years. Also in older 
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age groups (>55 years) other mechanisms may 
be active. To increase the homogeneity of the 
study population therefore, the age for inclu- 
sion was >14 and ~55 years. 
Moreover, PES may coexist in patients that 
also have true epileptic seizures. This may 
restrict the interpretability of any finding. We 
therefore focused on the group of patients that 
suffered exclusively from PES. There is also 
evidence that many patients who originally had 
genuine epileptic seizures later develop PES”, 
which also complicates our study. We therefore 
only included patients that did not have a prior 
(correct) diagnosis of epilepsy. 
Additional inclusion and exclusion criteria 
Patients between 14 and 55 years old (excluding 
younger and older age cohorts), were eligible for 
this study if they had a confirmed and exclusive 
diagnosis of PES or ES, an IQ of X30 (Wechsler 
intelligence tests) and absence of severe organic 
or recent psychiatric treatment. Written and 
signed informed consent was obtained from each 
patient after explaining the procedure. 
Assessment procedure 
In each patient, long-term EEG monitoring 
(EEG recording and continuous video- 
monitoring) was performed with electrodes 
placed according to the international lo-20 
system, using a 21-channel EEG system with 
paper and video recording of the signal, or 32 
digital EEG stored on optical disk (and written 
out on paper). The video-telemetry system uses 
double-camera recording in a room where pati- 
ents could behave normally. All recordings were 
day-recordings (6-8 hours) in passive and active 
states, sometimes repeated, or supplemented with 
sleep recordings. In all recordings hyperventila- 
tion and photic stimulation were used as provoca- 
tion techniques. If necessary, on-site recordings 
with videomonitoring were performed in the 
patients’ own home. This was carried out by a 
EEG technician and a nurse, trained in the 
recognition of seizures. In all patients, physical 
and neurological examination was performed. 
This extensive assessment was carried out to 
prevent false negative diagnoses that may occur, 
especially in seizures with frontal lobe origin*‘. 
The examination of personality factors with 
psychometric tests, the individual history taking 
and personality assessment were carried out on a 
separate day in the outpatient unit as part of the 
assessment routines. 
Design 
This study is a non-randomized clinical investiga- 
tion, using pairwise matching, i.e. for each 
included patient with PES, a patient with ES was 
included and examined. Matching was used to 
avoid an over-representation of three conditions 
that may mask potential behavioural mechan- 
isms. The matching procedure was based on the 
following order: 
Zrztelli~ence (Wechsler Full-scale IQ within 10 
IQ points difference). Without this matching 
criterion, the group of patients with PES would 
have had an over-representation of lower 
IQs*~; 
Age (within 2 years difference). Without this 
matching criterion, the group of patients with 
PES would show an over-representation of 
adolescents”; 
Gender (no over-representation of one gender 
in the two groups). Without this matching 
criterion the group of patients with PES would 
show an over-representation of females2*5*K*‘8. 
Instruments 
Psychometric evaluation was performed with two 
scales that allowed us to measure several poten- 
tially important behavioural mechanisms: 
l The ‘Amsterdamse Biografische Vragenlijst’ 
(ABV). 
This is a personality inventory consisting of 107 
questions and based, mainly, on Eysenck’s 
Maudsley Personality Inventory. The items were 
selected to measure five dimensions: (1) N score: 
neurotic lability, psychoneurotic complaints; (2) 
NS score: signs of somatiform disorder or 
somatiform behavioural reaction, defined as the 
presentation of multiple somatic/medical com- 
plaints involving multiple body systems, without 
substantiation of disease. Somatization reactions 
are considered to be neurotic symptoms and 
sometimes classified as histrionic behaviour; (3) E 
score: social extraversion; (4) T score: test 
attitude, self-defence, a typical lie-scale; (5) 
SW-score: the tendency to present socially 
acceptable behaviour. The test has been psycho- 
metrically evaluated in a representative sample of 
2000 people 13-78 years and norm-scores are 
available: raw scores are converted into percen- 
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tile scores, ranging from 0 to 100 with a higher 
score indicating more disorders. Reliability of the 
inventory is excellent, with coefficients ranging 
from 0.80 to 0.90; validity was established, e.g. in 
correlational studies, using psychiatric diagnosis a 
gold standard, showing correlations in the range 
of 0.30 to o.7g30. 
l The Cattell IPAT anxiety Scale. 
In this study, a subscale of the 16 PF-form B3’ was 
used, consisting of 40 items. Psychometric qual- 
ities of the scale have been amply described and 
norm-scores are available. Raw scores are trans- 
formed to stens ranging from 1 to 10, with a 
higher score indicating more disorder. These 
scales measure integrative ego-functions. We 
used the following scores; (1) Q3 score: level of 
self-control: (2) C score: level of emotional 
stability; (3) L score: level of suspicion; (4) 0 
score: level of self-confidence; (5) Q4 score: level 
of anxiety. 
l Psychiatric examination and individual history 
taking. 
The following variables were recorded for the 
patients with PES: (1) a family history with 
epilepsy; (2) a family history with psychiatric 
disorders; (3) evidence for dissociation disorders 
(defined as the conversion into physical sympto- 
matology of experienced overwhelming emo- 
tional disturbance3’); (4) evidence for conversion 
and somatiform behaviour (other than PES); (5) 
evidence for personality disorders at psychiatric 
examination; (6) psychotrauma in the personal 
history of the patient; (7) period since onset of the 
pseudo-epileptic seizures; (8) type of pseudo- 
epileptic seizures (based on the features of 
the seizures, these were classified according to 
their similarity with epileptic seizures); (9) the 
presence or absence of EEG abnormalities, other 
than epileptiform discharges such as slowing. 
Statistical analysis procedure 
To obtain an estimate of the required sample size, 
a power analysis was used in which the expected 
Type I error was set on 5% and the Type II error 
on 20% (based on the discriminative sensitivity of 
both inventories as approximately 80%). The 
expected efficacy index was set on an average 
level (an efficacy index ‘d’ of 0.7). This resulted in 
a minimum sample size of 20 patients per group. 
Differences between the groups for the 10 
psychometric variables were analysed with r-tests, 
using pooled variance estimates and the Bon- 
feronni procedure to compensate for multiple 
testing. Significance was set at the 5% level. For 
the results of history taking and the psychiatric 
examination, only descriptive statistics were 
inspected for the nine variables. 
RESULTS 
Table 1 gives the general demographic charac- 
teristics of the two groups. As a consequence of 
the matching procedure, both groups have 
comparable intelligence scores (Full-scale IQ 
scores; 103 for PES vs. 105 for ES); gender 
distribution (15 females vs. 11 females); and age 
(27 years vs. 29 years). 
The results of the personality inventories are 
presented in Table 2. The raw scores for the five 
Cattell IPAT anxiety scales are transformed to 
norm-scores and presented in stenines, with a 
score of >7 indicating a significant elevated level 
of malfunction. This level is reached for none of 
the scales; group scores range from 4.9 to 6.2. The 
small sds reveal that the individuals comprising 
the groups also tend to cluster in the middle of 
each scale. Although the patients with PES have 
higher scores than the patients with ES on four of 
the five scales, the two groups do not show 
statistically significant differences. 
The raw scores for the ABV scale are also 
transformed into norm-scores, presented in per- 
centile scores with a score above percentile 70 
indicating malfunction. This test only shows 
increased scores above percentile 70 for somati- 
form reactions. The scores for the PES patients 
are significantly increased and show a clear 
difference (P = <O.OOl) from the patients with 
epilepsy. 
This increased level of somatiform reactions is 
further explored by examining the percentage of 
PES patients that react positively to questions 
that directly evaluate such somatiform behaviour. 
Table 3 shows an increase of positive reactions 
relative to the ES patients for questions about 
headache, heart problems and general feelings of 
somatic discomfort. Somatization in these pati- 
ents must therefore be characterized as a general 
somatiform reaction pattern, expressed in com- 
plaints about all parts of the body. 
Table 4 shows the results of the personal 
history taking and the psychiatric examination. In 
half of the patients with PES, evidence for 
personality disorders was found, ranging from 
borderline to the histrionic type of disorders. In 
approximately one-third of the patients, clear 
evidence for psychotrauma was found in the 
personal history and in one-quarter of this group 
there is a family history of psychiatric disorders. 
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Table 1: Demographical characteristics of the two study groups: patients with pseudo-epileptic seizures and 
patients with epileptic seizures 
Pseudo-seizures Epileptic seizures P-values 
Number of patients 
Intelligence level 
(Wechsler-scale Full-scale IQ scores) 
Gender 
Age (years) 
n.s.: not significant (all f-values >0.05). 
24 
103.3 (10.8) 
159: 9d 
27.6 (10.1) 
range: 14.6-34.8 
24 
105.3 (11.1) 
119; 14d 
29.6 (8.0) 
range: 16.2-28 
- 
n.s. (P = 0.53) 
n.s. (P = 0.30) 
as. (f = 0.45) 
There is evidence for dissociation disorders in 
12% of the PES patients and, in line with the 
results of the personality inventory, somatiform 
behaviour is found in most of the patients. 
Non-epileptic, non-specific EEG abnormalities 
were demonstrated in almost half of the patients. 
Such EEG abnormalities have led to repeated 
EEG controls and admissions in the past. Also 
the prevalence of epilepsy in the family is higher 
than in the normal population (4.2% for our PES 
patients vs. 0.7% in the general population). The 
variation in duration of PES is high, but the 
average of almost 8 years shows that PES may 
become a chronic condition. 
Type of PES is given in Table 5, based on the 
similarity with epileptic seizures. Non-convulsive 
seizures are found in only a minority of the 
patients (8.4%); in most patients convulsive-like 
movements characterize their seizures. 
DISCUSSION 
Our results may be presented in the model 
presented in Fig. 1. 
The development of PES in individual patients 
may involve at least three factors: 
(1) Personality disorders are found in the 
majority of the patients suffering from PES, 
although there is no evidence that one specific 
type of personality disorder underlies PES. In our 
study, 50% of the patients showed evidence for 
personality disorders, one-fifth of the patients had 
a family history of psychiatric treatment, and 
one-quarter of the patients had evidence for 
psychotrauma in their personal history. This is in 
line with results of studies using comparable 
designs33+34; 
(2) A general ‘trigger mechanism’ in the 
increased tendency of somatization, i.e. the 
tendency to express stress, anxiety or emotional 
conflict into the presentation of physical symp- 
toms. This behavioural mechanism ‘translates’ 
personality disorders into physical symptoms. 
This mechanism, coupled with a form of per- 
sonality disorder or reaction to stress, may trigger 
PES. Without this tendency towards somatiza- 
tion, i.e. the tendency to express discomfort 
through physical channels, the same type of 
Table 2: Scores of patients with pseudo-seizures vs. patients with epileptic seizures on the Cattell IPAT anxiety scale and the 
ABV-scale 
Pseudo-seizures Epileptic seizures P-values 
Cattell IPAT anxiety scale* 
Q3: self-control 
C: emotional stability 
L: suspicion 
0: self-confidence 
Q4: anxiety 
ABV-scalet 
N: emotional stability 
NS: somatiform reactions 
E: extraversion 
T: test defense 
SW: social adaptation 
4.9 (1.9) 
6.2 (2.7) 
6.1 (2.6) 
5.9 (2.4) 
6.1 (2.5) 
69.5 (28.3) 
85.7 (14.3) 
51.2 (34.4) 
17.4 (20.8) 
21.7 (15.9) 
5.8 (2.4) 
5.9 (1.9) 
5.5 (2.5) 
5.6 (2.7) 
5.3 (2.2) 
64.5 (30.6) 
62.9 (25.3) 
43.5 (33.4) 
23.6 (23.4) 
27.3 (27.1) 
n.s. (P = 0.15) 
n.s. (P = 0.67) 
n.s. (P = 0.40) 
n.s. (P = 0.73) 
n.s. (P = 0.23) 
n.s. (P = 0.53) 
** 
n.s. (f = 0.43) 
n.s. (f = 0.33) 
n.s. (f = 0.39) 
* Scores of the Cattell are in stenines with a score of >7 as ‘high score’; higher scores indicate problems in that particular area. 
t Scores of the ABV-scale are percentiles with scores >70 as ‘high score’; high scores indicate problems in that particular area. 
n.s.: not significant (all f-values > 0.05). 
** = f-values<O.OOl. 
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Table 3: Positive reactions on items of the Cattell IPAT 
anxiety scale and the ABV-scale that pertain to 
somatiform reactions 
Pseudo- Epileptic P-valuest 
seizures seizures 
Headachet 50.0% 16.7% * 
Heart problems 25.0% 8.3% ** 
Stomache problems 8.3% 4.2% n.s. (P = 0.10) 
Memory problems 54.2% 45.8% n.s. (P = 0.70) 
General feelings of 37.5% 29.2% * 
somatic discomfort 
n.s.: not significant (all P-values > 0.05). 
* = P-values < 0.05; ** = P-values < 0.01. 
t Scores are in percentage of patients with positive reactions 
on that particular item. 
pathology would have induced a completely 
different phenomenology; 
(3) The mechanism of somatization alone 
cannot explain the development of PES in 
individual patients as it is indiscriminantly 
focused on all body systems and also concerns 
vague and general complaints (complaints about 
heart problems, stomach complaints etc). 
Therefore a modifying fucror is necessary that 
explains why the somatization reaction takes the 
form of seizure-like patterns. The familiarity with 
epilepsy and epileptic seizures may be this 
modifying factor. PES in our study was mostly of 
the convulsive type. Most studies obtain similar 
resultss”0*35 or emphasize that most of these 
seizures are characterized by stereotyped 
movement?. In addition, Gates et af5 and Drake 
et alz3 report these movement patterns to be more 
chaotic (‘out-of-phase clonic activity’) than 
epileptic seizures. Betts and Boden” even pro- 
posed a classification into three different types of 
PES, two of these (‘Tantrums’ and ‘Abreactive 
attacks’) being convulsive. It is suggested that 
patients show behaviour during a seizure that 
resembles the concepts that he or she has from an 
epileptic seizure”. A pseudo-epileptic seizure 
Table 5: Classification of the pseudo-epileptic seizures 
Patients with 
pseudo-epileptic 
seizures 
Similar to tonic-clonic seizures 
Similar lo complex partial 
seizures 
45.8% 
4.2% 
Similar to absence seizures 
Similar to tonic seizures 
Similar to clonic seizures 
4.2% 
16.7% 
29.2% 
may thus be an imitation of an epileptic seizure”, 
which is not the same as a simulation or a fake, as 
the trigger for somatization may still be an 
emotional conflict and the patient may not have 
full control of the mechanisms. In this respect, it 
is important that many of the patients with PES in 
our group had exposure to epilepsy in others, 
partly because of frequent assessments and 
admissions due to the non-specific EEG abnor- 
malities that, in combination with convulsive-like 
PES, led to diagnostic uncertainty. These EEG 
abnormalities are not uncommon in all kinds of 
psychiatric disturbances27’3” and are found in the 
majority of cases with PES”, sometimes 
combined with other (such as neuropsycho- 
logical) signs for organic pathologyx. Con- 
frontation with epileptic seizures may have 
helped to form the specific phenomenology of the 
seizures in our patients. A second factor that may 
have helped in shaping the somatization process 
to the symptomatology of PES is the family 
history of epilepsy which was found in a large 
number of patients. 
The results of our study may aid in designing 
diagnostic procedures for patients with suspected 
PES. Evaluation of underlying personality dis- 
orders is important, but does not necessarily 
provide positive signs of PES. Assessment of the 
process of somatization is imperative, but the 
tendency towards somatization in patients with 
PES is mostly embedded in larger sets of 
conversion reactions and somatization patterns. 
Detailed history taking should therefore be added 
Table 4: Clinical characteristics of the patients with pseudoepileptic seizures 
Patients with 
pseudo-epileptic seizures 
EEG abnormalities (non-epileptic non-specific EEG abnormalities such as general slowing) 
A family history with epilepsy 
A family history with psychiatric disorders 
Evidence for dissociation disorders 
Evidence for conversion symptoms 
Evidence for personality disorders at psychiatric evaluation 
Psychotramata in the personal history of the patient 
Period since onset of the pseudo-epileptic seizures 
45.8% of the PES patients 
4.2% of the PES patients 
20.8% of the PES patients 
12.5% of the PES patients 
50% of the PES patients 
50% of the PES patients 
29.2% of the PES patients 
95.8 months fsd = 87.5) 
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Pseudo-epileptic seizures 
Modification of 
r”“““““““““I 
somatization to 
symptoms that 
t, I I Familiar with epilepsy I 
I 
resemble 
-aspecific EEG abnormalities I 
I -family history of epilepsy I epileptic seizures I I 
L--------------------1 
r'-"'-"""-"""' 
I 
I Behaviour mechanisms I 
I 
‘General trigger’ 
lb 
somatization I 
--------------------_I 
Multiple personality disorders 
Fig. 1: A model explaining the development of pseudo-epileptic seizures in individual patients. 
281 
to the procedure to assess whether the patients 
may have had ‘models’ of epilepsy. 
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